Cryopreservation of freshly isolated synaptosomes prepared from the cerebral cortex of rats.
In the present study, we established a cryopreservation method for freshly isolated synaptosomes prepared from the cerebral cortex of rats. Freshly prepared synaptosomes were either shock-frozen or frozen under temperature-controlled conditions using a programmable temperature controller. Each group was resuspended in iso-osmotic or hyperosmotic sucrose buffer prior to freezing, resulting in 4 different preservation protocols. The viability of the frozen synaptosomes was estimated by the recovery of basal and stimulated respiration after short-term storage (1 h) in liquid nitrogen. With regard to basal, FCCP- and veratridine-induced respiration, best recovery revealed controlled-frozen synaptosomes resuspended in iso-osmotic sucrose buffer (con/iso group). Basal respiration of this group recovered completely, whereas veratridine- and FCCP-induced oxygen uptake was decreased to 87.7% and 82.4% of control, respectively. Further investigations performed with the con/iso group revealed complete recovery of anaerobic and aerobic lactate synthesis, and unaffected synaptosomal integrity, as judged by the amount of released L-lactate dehydrogenase before and after the cryopreservation procedure. Long-term storage of the con/iso group in liquid nitrogen up to 88 days did not have any influence on synaptosomal viability, as evaluated by the recovery of anaerobic lactate production and synaptosomal respiration. Therefore, based on the results of respiration, synaptosomal integrity, and lactate synthesis, metabolically active synaptosomes could be obtained after cryopreservation and storage in liquid nitrogen for at least 88 days.